ABSTRACT.
We present the results of the radial velocity (RV ) measurements of metallic lines as well as H α (H β ) obtained in 55 high-resolution spectra of the Cepheid α UMi (Polaris Aa) in [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] . While the RV amplitudes of these lines are roughly equal, their mean RV begin to differ essentially with growth of the Polaris Aa pulsational activity. This difference is accompanied by the H α line core asymmetries on the red side mainly (so-called knife-like profiles) and reaches 8-12 km s −1 in 2003 with a subsequent decrease to 1.5-2 km s −1 . We interpret a so unusual behaviour of the H α line core as dynamical changes in the envelope around Polaris Aa.
Introduction
Detection of an extended envelope around the Cepheid Polaris (hereafter Polaris Aa) using a nearinfrared interferometer (Mérand et al. 2006) suggested an idea to check its presence spectroscopically. Usenko et al. (2013 , Usenko and Klochkova (2015) revealed that the H α absorption line could be used as an indicator of the envelope presence not only in long-period Cepheids but also in short-period ones. As a rule, Cepheids with pulsational periods longer than 7-10 d demonstrate a pronounced appearance of a secondary variable absorption in the H α line cores, while short-period ones exhibit a smoother, so called knifelike shape. Besides that, a slight change in the RV of the H α line core with pulsational phase compared to that determined from the metallic lines is another indicator of the envelope presence in Cepheids.
Hence the main goal of this work is to measure the RV s of Polaris Aa in different pulsational phases using the metallic lines and H α (in some cases H β ) line cores and to estimate visually the shape of the latter ones.
Observations
Observations of Polaris Aa have been obtained using the following facilities: 3. 6 m telescope BTA -SAO RAS (Russia) -LYNX (Panchuk et al. 1993) , PFES (Panchuk et al. 1997) , NES (Panchuk et al. 2006 ) spectrometers (λλ 4470-7100Å).
The data reduction was done using IRAF and MIDAS software packages, all the RV measurements were done using the DECH20 software (Galazutdinov 1992) . In Table 1 we present these RV data from the spectra obtained in [2005] [2006] [2007] [2008] [2009] [2010] . This table contains the measurements derived from the metallic lines, H α , and H β , respectively.
Radial velocity measurement analysis and the H α line core behaviour
As seen in Table 1 and Fig. 1 , the difference between the measurements obtained from the metallic lines and H α (and one from H β ) for each spectrum does not exceed 1.5 km s −1 in 1994. As seen from Fig. 2 , the H α core does not demonstrate any visible asymmetries.
Since 1999 (HJD 2451240-2451361) this difference begins to increase (Fig. 1) and a slight asymmetry on the red side of the H α core are visible (Fig. 2) . Two years later this difference becomes larger (from 1 km s −1 to 2 km s −1 ), and the asymmetries on the red side of the core get quite visible (Fig. 3) during two years (2001) (2002) .
During 2003 one can see the most interesting event when the difference between the measurements reaches 8-12 km s −1 (see Table 1 and Fig. 1) and the H α core shows asymmetries on the red side as well as on the blue side (see Fig. 4 ).
Since 2004 this difference decreases to 2-2.5 km s −1
(HJD 2453015-2453367), and the H α core exhibits asymmetries on the red side only (see Fig. 1 and 5). During 2005 ) the difference is less than 1 km s −1 and the asymmetries are less visible (Fig. 6) . The same phenomena one can see in other results obtained during 2008 -2010 (Fig. 7) . It should be noted that the differences between the H α and H β line measurements are negligible.
Conclusions
We summarize the results of our investigation as follows.
1. As seen from the results in Table 1 and Fig.1 , amplitudes of the RV curve from H α and H β are very small and close to those determined from the metallic lines.
2. First H α line core asymmetries on the red side arise with an increase of the RV curve amplitude after the historical minimum of the Polaris Aa pulsational activity in the beginning of the 1990's.
3. During 2003 the difference between the metallic line RV and those from the H α line core reaches 8-12 km s −1 . This event is accompanied by the pronounced asymmetries of the H α core on the red side as well as on the blue side. 5. H α core asymmetries (so-called a knife-like profile) in the atmosphere of Polaris Aa show that this absorption line could be an indicator of the envelope presence in yellow pulsating supergiants with short periods and small amplitudes. 
